Identification of dantrolene binding sites in porcine skeletal muscle sarcoplasmic reticulum.
Dantrolene, an intracellularly acting skeletal muscle relaxant, inhibits Ca2+ release from the sarcoplasmic reticulum during excitation-contraction coupling by an unknown mechanism. The drug is used to treat malignant hyperthermia, a genetic sensitivity to volatile anesthetics which results in the massive release of intracellular Ca2+ from affected skeletal muscle. We hypothesize that determination of the site of action of dantrolene will lead to further understanding of the regulation of sarcoplasmic reticulum calcium release. We report the identification of specific dantrolene binding sites in porcine skeletal muscle sarcoplasmic reticulum using a rapid filtration binding assay for [3H]dantrolene. The binding isotherm in the heavy sarcoplasmic reticulum fraction indicates a single binding site with a Kd of 277 +/- 25 nM and a Bmax of 13.1 +/- 1.5 pmol/mg of protein. Pharmacological specificity is characterized by inhibition of [3H]dantrolene binding with unlabeled dantrolene, or azumolene, a physiologically active congener, but not with aminodantrolene, which is physiologically inactive. Drug binding is maximal at pH 6.5-7.5, requires no Ca2+ or Mg2+, and is inhibited by salt concentrations above 100 mM. [3H]Dantrolene binding is greatest in the sarcoplasmic reticulum, which contains the ryanodine receptor, the primary calcium release channel. No binding is detected in the fractions enriched for sarcolemma or transverse tubules. We suggest that dantrolene inhibits calcium release from the sarcoplasmic reticulum by either direct or indirect interaction with the ryanodine receptor.